As part of the Next Accreditation System, the Accreditation Council for Graduate Medical Education (ACGME) requires training programs to provide semiannual reports of progress along defined milestones for individual resident trainees. 1 For internal medicine residency programs, these milestones measure progress in 22 subcompetency areas. Providing such granular progress reports may be challenging for clinical competency committees (CCC), especially for large programs where CCC members are not able to directly observe all residents.
The Gap Between EPAs and Milestones
Many medicine residency programs have traditionally used evaluation questions framed as scales that compare each trainee with others (e.g., numeric 1-9 Likert scales; or "above," "at," or "below expectation"). These tools frequently suffer from halo effects and response range restriction and may not provide adequately granular evaluation data needed to complete milestone reports to the ACGME. 2, 3 Independent of the Next Accreditation System's milestone reporting requirements, training programs across different subspecialties have been exploring evaluations based on the degree of faculty supervision required for a resident to perform given tasks, or trainee "trustworthiness." First conceived by ten Cate, "entrustable professional activities" (EPAs) describe activities integral to each specialty that require specific knowledge and skills applied to particular clinical contexts. [4] [5] [6] [7] Attending physicians already use this multidimensional construct of trustworthiness when deciding what level of supervision is necessary for trainees in each specific situation. 8 Prior literature has suggested that multiple learner, supervisor, and situational factors influence the decisions by attending physicians to trust their trainees. [8] [9] [10] [11] [12] Generally, trainees with a higher degree of competence for a given context are allowed a greater degree of "entrustment" and require less direct supervision compared with trainees with a lower degree of competence. 7, 9, 11 Evaluations that capture the degree of supervision required for a given EPA offer the opportunity to gauge trainee competence using this practice familiar to attending physicians.
However, medicine residency program directors that choose to assess competence using this concept of entrustment face the pragmatic problem of how to complete the required semiannual ACGME milestone reports. Residency programs face challenges in trying to connect results from EPA-based evaluations to milestones in the 22 ACGME subcompetencies because there is a wide gap between the constructs which underpin these two measures of trainee competence.
In this article, we describe a process to bridge the gap between EPA-based evaluations and ACGME milestone reports, developed in 2012 and 2013. We share early experiences from the University of Washington, a large urban academic training program with more than 170 residents spread across three Abstract The Next Accreditation System requires internal medicine training programs to provide the Accreditation Council for Graduate Medical Education (ACGME) with semiannual information about each resident's progress in 22 subcompetency domains. Evaluation of resident "trustworthiness" in performing entrustable professional activities (EPAs) may offer a more tangible assessment construct than evaluations based on expectations of usual progression toward competence. However, translating results from EPA-based evaluations into ACGME milestone progress reports has proven to be challenging because the constructs that underlay these two systems differ.
The authors describe a process to bridge the gap between rotation-specific EPA-based evaluations and ACGME milestone reporting. Developed at the University of Washington in 2012 and 2013, this method involves mapping EPA-based evaluation responses to "milestone elements," the narrative descriptions within the columns of each of the 22 internal medicine subcompetencies. As faculty members complete EPA-based evaluations, the mapped milestone elements are automatically marked as "confirmed." Programs can maintain a database that tallies the number of times each milestone element is confirmed for a resident; these data can be used to produce graphical displays of resident progress along the internal medicine milestones.
Using this count of milestone elements allows programs to bridge the gap between faculty assessments of residents based on rotation-specific observed activities and semiannual ACGME reports based on the internal medicine milestones. Although potentially useful for all programs, this method is especially beneficial to large programs where clinical competency committee members may not have the opportunity for direct observation of all residents. primary teaching hospitals, and we discuss challenges and benefits of this method.
Mapping EPAs to Milestones

Conceptual framework and terminology
Prior literature has suggested that aligning scales and anchors with the priorities of evaluators is associated with improved reliability and discrimination. 13, 14 Figure 1 displays the conceptual framework guiding our process and highlights the priorities of the education and evaluation "stakeholders" involved. For residents and attending physicians, rotation-based EPAs contextualize feedback in the authentic work of the clinic or hospital. For members of the CCC, tracking resident milestones across different rotations is necessary not only for semiannual ACGME reports but also because doing so may help identify trainees who require remediation.
In this article, we use the term "subcompetency" to describe each of the 22 domains reported semiannually to the ACGME for individual medicine residents 15 ; these subcompetencies have been labeled as "reporting milestones" by other authors. 16 We use the term "milestone reports" for the electronic files submitted to the ACGME by programs about residents' progress in these subcompetencies.
Instructions provided from the ACGME's Internal Medicine Milestones Project indicate that selecting response boxes at the bottom of each column "implies milestones in that column as well as in previous columns have been substantially demonstrated," while selecting response boxes on the line between columns "indicates that milestones in lower levels have been substantially demonstrated as well as some milestones in the higher columns." 15 Because the term "milestones" is used variably among different authors, we prefer the term "milestone elements" to refer to the individual narrative descriptors in the columns of each subcompetency (see Figure 2 for an example of one such subcompetency and its milestone elements). Earlier versions of the internal medicine milestones focused on 142 items eventually labeled "curricular milestones." 17 The process described here does not incorporate curricular milestones because they are not directly identified in the ACGME reporting milestones.
Step 1: Identifying rotation-specific EPAs to evaluate residents
The Alliance for Academic Internal Medicine described 16 "end-of-training EPAs" that were developed from the perspective of a medicine resident ready to enter unsupervised practice. 18 Although potentially helpful for residents considering the overall arc of their training or for residency programs assessing their educational offerings, these end-of-training EPAs (e.g., "Improve the quality of health care at both the individual and systems level") are too broad for attending physicians evaluating residents in a discrete clinical environment.
In contrast, the activities of an individual resident performing the typical activities specific to a given clinical rotation can provide a useful opportunity for faculty evaluation and feedback. We use the term "rotation-specific EPAs" or "rotational EPAs" (elsewhere called "observed practice activities") 19 to distinguish rotation-or clinic-specific activities from the end-of-training EPAs.
For each rotation at the University of Washington, key faculty have selected 8 to 10 rotational EPAs to represent the essential work expected of a resident for that specific experience (see Appendix 1 for examples). These rotational EPAs are meant to be representative rather than comprehensive, as trying to capture a list of every possible activity expected of a resident would be impractical. These rotational EPAs are distributed to residents as learning objectives at the start of each rotation.
Assessment of residents across different clinical contexts requires creation of multiple rotation-specific evaluations, with some overlapping EPAs across rotations. In our program we chose a single set of EPAs for each rotation regardless of training level (i.e., no distinction between "intern" and "senior resident" evaluations). This allows the opportunity to see residents' progression over the different stages of their training. For example, an early intern on a general ward rotation might reasonably be expected to be less trusted to coordinate discharge compared with a finishing senior resident. Faculty members are also asked to make this assessment of the degree of entrustment for a given EPA regardless of a resident's level (e.g., "this intern could do this activity independently without my supervision") rather than norm referenced to training-level peers (e.g., "this intern is independent compared to other interns"). Faculty members are asked to complete evaluation items for only those EPAs directly observed during a rotation or clinic experience. Figure 1 Conceptual framework connecting rotational EPAs to milestone reports. EPAs are identified to the residents as learning objectives for each rotation and to faculty members as the evaluations for that rotation. Responses to the EPA-based evaluation items are indicated on the curved arrow and represent degrees of entrustment given to the resident for that EPA. Milestone elements connect responses to those evaluation items and are reviewed by the CCC prior to semiannual submission to the ACGME. Abbreviations: EPA indicates entrustable professional activity; CCC, Clinical Competence Committee; ACGME, Accreditation Council for Graduate Medical Education.
As ten Cate and Scheele 6 pointed out, entrustment is not usually given as an "all-or-nothing" but, rather, is afforded in degrees depending on both the clinical context and the competence of the trainee. Faculty members can gauge the degree of entrustment they give to a resident by attesting to the degree of supervision the trainee requires for rotational EPAs. For our program, we have written evaluation questions to include four levels of supervision (complete, partial, minimal, or ready to perform independently), plus a fifth level to describe a resident as capable of performing an EPA at an aspirational level (Appendix 1). This scale differs slightly from those suggested by other authors, 7,20 but we chose anchors to align with ACGME expectations of resident supervision 21 : Complete supervision: a faculty member is "physically present with the resident and the patient"; partial supervision: a supervising physician is "physically within the hospital … immediately available"; minimal supervision: the supervisor is "not physically present … but is immediately available by means of telephonic and/ or electronic modalities." 21 Two final anchors are used similarly to how they are described in the Internal Medicine Milestones Project 15 : As if independent: the trainee "is ready for unsupervised practice" in the particular activity; and aspirational: the trainee is truly exceptional and "reflect[s] the competence of an expert or role model." 15
Step 2: Selecting subcompetencies for rotational EPAs After 8 to 10 representative EPAs are selected for a rotation or clinic, core faculty provide a description of the key behaviors related to each activity. The descriptions are edited to favor behaviors observable by faculty members (e.g., "diagnose" or "manage," rather than "understand" or "appreciate"). These descriptions provide evaluators a shared frame of reference when assessing entrustment for each EPA.
Core rotation faculty then review the 22 ACGME subcompetencies and identify those that are integral to the work of each EPA, based on the description they have written for that activity. In our program, most of these EPAs have been associated with 4 to 8 subcompetencies, although this number depends on the complexity of the EPA.
Step 3: Mapping EPA-based evaluations to milestone elements
The milestone elements that provide the narrative descriptions within each of the 22 subcompetencies serve as a catalog of discrete behaviors that link the EPA-based evaluations to the program ACGME milestone reports. Figure 3 illustrates how the milestone elements from the 4 to 8 connected subcompetencies can be mapped to the different evaluation response categories for a given EPA. Within a subcompetency, milestone elements from columns to the right naturally align with greater degrees of entrustment compared with milestone elements from columns to the left. Only those milestone elements relevant to a given EPA are mapped to the levels of entrustment for that activity. For example, milestone elements that reference the intensive care unit or outpatient clinic for subcompetency PC3 (Figure 2 ) would not be mapped to the evaluation item for an EPA from a general medicine ward experience.
Linking evaluation responses at the level of the individual milestone elements, rather than at the level of each column within a subcompetency, allows programs to determine mapping according their culture, values, and expectations. For example, our program expects that for PC3 (Skill in Performing Procedures), each trainee "maximizes patient comfort and safety when performing procedures" not only at the "aspirational" level (where it was written by the Internal Medicine Milestone Project) 15 ; rather, we prioritize this behavior for all resident procedures and expect this at each level of entrustment above "complete supervision."
Displaying Milestone Progress
Using EPA-based evaluations to track progress among milestone elements
In this system, attending physicians do not directly view the mapping of milestone elements to these evaluation responses; they are asked instead to focus on providing residents formative feedback about the rotational EPAs. Once the individual responses for each evaluation item have been mapped to a list of milestone elements from several subcompetencies, these relationships can be integrated into a residency management evaluation system or other computerized database. As refinements are made, mapping can be edited and adjusted by the training program without requiring that new evaluations be completed by faculty members.
When a faculty member completes an evaluation and selects a degree of trustworthiness for a specific rotational EPA, the milestone elements mapped to that answer are marked as "confirmed." For example, when a supervising physician attests that a resident can coordinate a patient discharge with "minimal supervision," this would confirm multiple milestone elements (Figure 3) , including "recognizes the importance of communication during times of transition" (from the subcompetency Systems-Based Practice 4) and "incorporates patientspecific preferences into plan of care" (from the subcompetency Interpersonal Figure 3 Example rotational EPA mapping to subcompetencies and milestone elements. Example of a rotation-specific EPA (Coordinate discharge for a patient in a way that reduces the chance for readmission), connected to five subcompetencies. 15 Each level of supervision/degree of entrustment (top row) is mapped to milestone elements from these five subcompetencies according to the culture and expectations of the residency program. The circled milestone elements would be "confirmed" if a faculty member chooses the "minimal supervision" response for the evaluation associated with this rotational EPA. Abbreviations: EPA indicates entrustable professional activity; ACGME, Accreditation Council for Graduate Medical Education; SBP, subcompetency Systems-Based Practice; PROF, subcompetency Professionalism; ICS, subcompetency Interpersonal and Communications Skills. and Communication Skills 1). Milestone elements mapped to lower degrees of trustworthiness (in this example, with "partial supervision" or "full supervision") are also confirmed because these behaviors are assumed to be present or surpassed by attainment of the higher level of trustworthiness. In this example, a resident is assumed to have confirmed the milestone elements (from SBP1) "participates in team discussions when required but does not actively seek input from others" once he or she is able to "actively engage in team meetings and collaborative decision-making."
Tallying milestone elements for semiannual ACGME reports
Using this system, the residency program maintains a database that tallies the number of times each milestone element has been confirmed for each trainee. Once confirmed a predefined minimal proportion of opportunities or number of times, individual milestone elements are noted to be completed to program satisfaction. Because each milestone element is mapped to responses from multiple evaluation items, completing a milestone element to program satisfaction usually requires assessment by multiple supervising physicians across different clinical rotations.
This tracking of confirmed and completed milestone elements can be graphically displayed using evaluation software 22 ; however, the process described here was developed without assistance from evaluation software vendors. Figure 4 illustrates how a program might mark progress for a hypothetical resident in subcompetency PC3 based on completed evaluations from several supervising physicians. In this example, the resident's progress in subcompetency PC3 would be marked ("X") at the box between the third and fourth columns because all milestone elements to the left of this mark have been completed to program satisfaction, while only one above that mark has been completed. 15 These graphical displays summarize milestone information in a manner that allows the CCC to efficiently review each resident's progress prior to submission to the ACGME.
Benefits and Limitations
At the University of Washington, for the Internal Medicine Residency Program we have connected rotation-specific EPA-based evaluations to the milestones of the 22 internal medicine ACGME subcompetencies by mapping evaluation responses to individual milestone elements. This process has allowed our program to convert data from evaluations clinically meaningful to residents and faculty (rotational EPAs) into the format used for reporting progress to the ACGME Figure 4 Example display of resident milestone element progress. For this trainee, the first bolded number represents the count of times the resident has had that milestone element confirmed (e.g., 16 , for the first milestone element in column 2), whereas the second number represents the number of opportunities that the resident has had to demonstrate that milestone element (e.g., 16 opportunities); the third number is the percentage. The shaded milestone elements represent those that have been completed to program satisfaction (80% threshold at University of Washington, selected after internal debate regarding program values and public expectations related to patient safety). 28 Abbreviations: PC3 indicates subcompetency Patient Care; ACGME, Accreditation Council for Graduate Medical Education; CCC, Clinical Competence Committee.
(milestone reports). The graphical display produced by this process is used by the CCC to help report each resident's progress in the 22 subcompetencies. Using this system, our CCC is now able to provide recommendations for ACGME milestone reporting for all 174 residents in a single meeting.
Although the ACGME does not explicitly restrict programs from using the 22 subcompetencies as evaluation questions, these were never intended by their developers to be used as evaluation tools for rotations 14 ; we also believe that doing so would not provide accurate data for milestone reporting. Evaluation questions based on the 22 subcompetencies would be potentially subject to the same halo and range restriction biases of previous norm-based evaluations, 2,3 while not meaningfully providing trainees the feedback grounded in the work of their actual clinical experiences. Additionally, several subcompetencies are problematic if used as evaluation questions at the level of a clinical rotation. For example, if asked to evaluate subcompetency PC3 (Manages Patients With Progressive Responsibility and Independence), an attending physician may be able to directly observe a resident in one context (e.g., on a medicine ward) but may not be able to comment about his or her skill in other contexts (e.g., in clinic).
These methods allow programs to use the tools best suited for each different "constituency" group ( Figure 1 ). For the learners and the evaluators, the EPAs provide context-specific, observable areas of focus for coaching and feedback, grounded in the actual work that occurs during clinical rotations. 23 For CCC members, the graphical display of individual attainment of milestone elements in the 22 subcompetencies allows efficient development of ACGME milestone reports, even for those residents not directly observed by CCC members.
The mapping strategy allows programs to design EPAs of varying degrees of difficulty and to create milestone mapping according to their values and philosophy. For example, although at the University of Washington we do not expect residents to perform many EPAs independently until near the end of training, we do expect residents in some instances to perform activities without need for close supervision before the end of the intern year (e.g., safe sign-outs between providers). We expect high levels of professionalism and interpersonal communication from our trainees, and interns understand that most of the behaviors described in the "ready for unsupervised practice" columns in these subcompetencies should be demonstrated early in their first year.
The described process does not automate the generation of the ACGME reports, nor does it eliminate the work of the CCC despite the greater efficiencies offered. The CCC must review the graphical displays to decide how the program reports residents' milestone progress. This review is critical to interpret changes over time and to reconcile results with few observations or discordant data. The CCC faculty must examine unexpected results, as regression to an individual's progress may reflect artifacts of schedule or mapping. For example, a resident who is on a research rotation without EPAbased evaluations may artificially appear to have regressed because he or she has not had opportunity to demonstrate certain milestone elements during a sixmonth reporting period.
Prior authors have debated the relative advantages and disadvantages to evaluation systems based on checklists versus global rating scales, 24, 25 with several reviews generally favoring the latter for reasons including better reliability. 13, 26, 27 The evaluation system we have described here can be conceptualized as a series of global assessments of resident competence in multiple rotation-specific contexts by different supervising physicians. Although additional studies of reliability and validity will be needed to provide further support for these methods, in our program we find that confirmation of milestone elements appears to occur earlier (i.e., they are further to the right compared with peers) among those residents believed to be at higher degrees of global competence (e.g., future chief residents). In contrast, those residents who have been flagged for attention generally lag in confirmation of milestone elements (i.e., they are further to the left compared with peers) for a given subcompetency.
Although these methods have proven to be tremendously helpful in completing the ACGME milestone reports for our program, a small number of subcompetencies are not well captured using these methods. For example, the subcompetency "Learns and improves at the point of care" (Practice-Based Learning and Improvement, PBLI4) has proven difficult to connect with our rotational EPAs. Other subcompetencies contain milestone elements that do not easily map to evaluation responses; for example, "Skill in Performing Procedures" (PC4) includes milestone elements such as "Possesses technical skill and has successfully performed all procedures required for certification," which is challenging to map to an EPA-based evaluation completed by an individual. Although we continue to adjust evaluation items and refine milestone element mapping, these limitations serve to emphasize that no single strategy is likely to provide comprehensive assessment in all areas. Programs may need to use other methods such as requiring completion of quality improvement projects (PBLI4) or procedure logs (PC4) to capture domains that are hard to assess using EPA-based evaluations.
Although potentially useful for many different training programs, these methods are especially helpful for large programs where trainees may not interact directly with the CCC members. The methods we describe here require significant initial program investment and are designed to facilitate evaluation data that inform milestone reporting for large numbers of residents. We would not necessarily recommend these methods for smaller programs. Programs in which a limited number of core faculty already directly observe most residents in multiple contexts may find that this work does not provide additional benefit for ACGME milestone reporting.
In our experience at the University of Washington, the investment of faculty time and effort to create rotation-specific EPAs for our evaluations, and to map responses to the milestone elements, has ultimately created a process that meets multiple requirements of the Next Accreditation System. This process provides substantial flexibility, creates an evaluation system that captures the essential work of each rotation, and connects data from rotation evaluations to resident progress reports in the 22 ACGME subcompetencies. Although initial effort was significant, this work has led to substantial savings in program time needed to create the semiannual ACGME milestone reports. The development of the rotational EPAs also gave our program opportunity to closely review the educational goals of each of our clinical experiences, and it has led to renewed dialogue regarding the curricular content and competency-based outcomes of each rotation. Ultimately, this process has strengthened our resident education by improving the quality of feedback from faculty and provides our program with improved evaluation data that help meet the requirements of the Next Accreditation System.
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Appendix 1
Examples of Rotation-Specific EPAs for Residents at the University of Washington Internal Medicine Residency Program a
After directly observing this resident, I trust this resident to… On inpatient wards:
Coordinate discharge for a patient in a way that will reduce their chances of readmission Within this context, consider the resident's ability to: Coordinate care across multiple delivery systems; work effectively as a part of a multidisciplinary team; tailor their approach based on individual patient needs and socio-economic backgrounds; communicate promptly and effectively with other providers.
With complete supervision
With partial supervision With minimal supervision As if independent Aspirational
On inpatient oncology service:
Evaluate and manage fever or sepsis in a neutropenic / immunocompromised patient with cancer Within this context, consider the resident's ability to: Elicit a detailed history in a cancer patient presenting with fever; perform a physical examination that is appropriately targeted to a cancer patient with fever; develop prioritized differential diagnoses and evidence-based diagnostic and therapeutic plans; rapidly synthesize available data including history, examination, laboratory, and radiologic data to define patients' central problems; initiate appropriately targeted antibiotic therapy in a timely fashion; and judiciously broaden or narrow antibiotic therapy depending on the patient's clinical progress.
With complete supervision With partial supervision With minimal supervision
As if independent Aspirational ◯ ◯ ◯ ◯ ◯
In medical intensive care unit:
Effectively and compassionately guide a patient-centered discussion about goals of care Within this context, consider the resident's ability to: Build rapport; engage patients/advocates in shared decision making; integrate evidence, clinical context, and patient preferences into decision-making; communicate risks and benefits accurately and effectively; communicate complex medical conditions in easily understandable language; actively listen; recognize and manage conflict when patient values differ from their own.
In continuity clinic:
Manage a patient with chronic joint or musculoskeletal pain Within this context, consider the resident's ability to: Incorporate a team-based approach to care including physician subspecialists and nonphysician providers, as well as non-traditional providers when applicable; utilize diagnostic testing and imaging appropriately, considering the predictive and cost characteristics of each test; manage, monitor, and document opiate and non-opiate therapies; recognize and treat comorbid medical conditions including obesity, depression, and substance abuse; and motivate patients to be more physically active within their psychosocial construct and promote goals other than disability.
With complete supervision With partial supervision With minimal supervision
As if independent Aspirational ◯ ◯ ◯ ◯ ◯ Abbreviation: EPA indicates entrustable professional activity. a Example EPA-based evaluation items from three inpatient rotations (general medicine wards, oncology, and intensive care unit) and from outpatient continuity clinic. The 8 to 10 EPAs in each setting also provide the basis for the resident learning objectives for that rotation. The descriptions in italics provide a shared frame of reference for faculty assessing entrustment.
